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1.0 INTRODUCTION OV P( 'OR QUALITY 

The solar system design presented fs a space and hot water heater, assembled 
from currently marketed components, for solar heating a single family dwell- 
ing of approximately 1200 square feet floor area. A prototype system has been 
designed, built and tested by JCH under contract NAS8-32036 to NASA Marshall 
Space Flight Center. This document provides design, performance, and hardware 
specifications sufficient for architectural engineers and contractors to procure, 
install, operate and maintain a similar solar application. 
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2.0 SYSTEM OESCRIPTIOM 


SIMS Prototype Systen 3 ts a closed volume, passive drain down, solar 
system, for space and domestic water heating. Individually or In any 
combination 0) solar energy may be collected. (2) the house heated 
and/or (3) domestic water heated by energUIng one of the three water 
pumps. The major hardware components are: (1) Sunworks flat plate col- 
lectors to capture the solar radiation, (2) an Adamson 1,000 gallon hot 
water storage tank, (3) a Ford Products 65 gallcn tank for domestic hot 
water and (4) Grundfos pumps to transfer solar energy on conrr,and from the 
(5) Solar Control Corp.^ratlon controllers. The components are configured 
Into the collector, stcrugc, energy transport and control subsystems which 
makeup the System 3 configuration. The following subsystem paragraphs 
describe the features of the respective subsystems. Component data pro- 
vided by the respective vendors should be consulted for detailed hardware 
descriptions and ratings. 


2.1 COLLECTOR SUBSYSTEM 

Technical data on the Surworks llguld sclar :,Gl..?c!,or Is presented in 
Appendix A. The bask collector module Is a 7' x r' rectangular unit 
housed in an aluminum frame and weighing 114 pounds. Each module has 
a single 3/16" thick tampered safety glass ervf" fer the 18.7 Ft^ se- 
lective surface absorbe." ^re-^. 'the liquid systi'm hjs a flow pattern de- 
signed to provide untforrr; tkw through all tuceo and to drain without 
water entrarmrnt. arf outlet fluid cnnrectkrt a^e 1" dia. copper 

pipe. 


l 



2.2 STORAGE SUBSYSTEM 


The storage subsystem corststs of an Adamson ASME 1000 gallon hot water 
storage tank and two Internal distribution nianlfolds.* The hot (top) and 
cold (bottom) distribution manifolds are designed to enhance stratification 
within storage. (The finned tube heat exchanger which provides heat to DHW 
Is installed near the hot manifold.) In operation, the tank will contain 
approximately 900 gallons of solar heated water with the remaining volume 
functioning as an expansion tank and air separator, lo reduce corrosion 
problems, the system Is air tight; therefore, the Internal pressure will 
vary with storage temperature. Pressure relief Is provided at 30 psig, 

2.3 EMERGY TRANSPORT SUBSYSTEM 

The energy transport subsystem has three functional missions, with each 
function associated with one of the three circulating pumps. 

2.3.1 Collector Heat Romoval 


Pump PI transfers heat energy from the collectors to solar storage. A 
Grundfos Model UP 25-C4f- pumps lift water from the bottom of solar storage, 
through the collector array (where it is heated) and over the brink of 
the free fall return line. Solar heated water entering the free fall re- 
turn line "drops" into storage. 


2.3.2 Space Heatin g 

Pump P2 removes heat energy from solar storage and adds It to air being 
circulated from the heated space. A single Grundfos Model UP 26-64F pump Is 
capable of providing 7 gpm design flow through the coils of an Hquid-to-alr 
heat exchanger against 14 ft H^O bead. The Heat exchanger has been sized 
to supply 30,000 BTU/Hr from solar storage water at 120^. 
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2,3,3 Icr.^s t u_ V/ rtter Hp.Uing 


The OKH pump begins transfer heat energy from solar storage to domestic hot 
water storage anytime the solar storage temperature is 20®F greater than the 
temperature at the bottom of the DHW tank. The transfer circuit consists 
of a water filled loop connecting a finned tube heat exchanger In solar 
storage to a similar heat exchanger In DKW storage. The dual exchanger con- 
figuration provides double wall isolation between solar w^ter and potable 
water. Energy transfer continues until the control differential Is reduced 
to A°f. 

2.4 CONTROL SUBSYSTEM 

The solar control subsystem provides for the independent, non-exclu$1ve 
operation of each of the three liquid pumps to ,^ccompl1sh a desired heat 
transfer function. Vwo differential thermostats* a low temperature 
sensor and a standard two stage room thermostat provide the controller 
input signals. 

The collector differential thermostat will start pump PI when probe SI Is 
ZO^F hotter than probe S3. When the temperature of probe S3 becomes 4®F + Z®F 
colder than SI, pump PI will turn off. 


The DHW differential thermostat will start pump P3 when probe S2 is 20®F 
hotter than probe S4. When the temperature of probe S4 becomes 4°F + 
colder than probe S2, pump P3 will turn off. 

Freeze Protect : The differential thermostat is factory equipped with a 
freeze protect feature that will close the N-0 contacts when probe #1 
(typically collector probe) shows a temperature of 40®F + 5°F, Since 
System 3 Is designed to use passive drain down of the collectors for freeze 
protection, this feature must be disabled per vendor instructions from the 
collector control unit. 
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Bolt Protect : The differential thermostat is factory eq-jipped with a boll 
protect fcdt’.re that win turn the controller off when a te:rTperature of 180®F 
ts reached at tho collector. This feature must be disabled per vendor In- 
structions for the unit used to control collector operation, 

A wiring diagram for the control subsystem Is shown In Figure 2-1. 


ORIGINAL PAGE IS 
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CONTROL DIAGRAM 


Figure 2-1 Control Wiring 
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Water Storage Hrater And Tank^ 

type H — HORIZONTAL 
TYPE V — VERIICAI. 






























Uses Boiler Water With A Coil In The 
lank lb Supply AbunrJarit Quantities 

Of Hot Water ^f^^FORD 

If^jproducts 
corporation 
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• No liming of coit 

• Con use a cast-iron circulaioi 

• Provides an abundance of hot wa*er 
from modern mir boders 

• t.oncj life stone lined tank 

• Adjustable water temperature 

• f .Hv to install 

• fl'minates pressure dr :p in domcst^c 
hot water system 


SPECIRCAl'iaMS 
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STAINLESS STEEL 
CIRCULATOR PUMPS 




INFORMATION: Stainless steel circulator pump-UP 25-42 SF 

The UP 25-42 SF is a rcvoluilonaiy rircutaior pump. The waicr passing through iho pump touches nothing 
but high quality labhcaicJ sjalr.fcss steel. The volute section, fof e«ampfc, is constructr;J of ly-re 316 
As With all Grunjfcs circuljfors. the UP 25 42 SF is cngineefcd to be *ntt’fLlijngoaL'o with the purrvj.«i c' ,i’i 
other major manufacturors 


CONSTRUCTION 

The UP 25 42 SF IS a wattu lubricated pump. However, 'm order to protect the rotor and bej^ ngs froo’ d ut .vj nj 
iimpurtt^'S which mjy be proscnl in rlie circulating water, they arc scpa'otoij lioni ihr- st itur arxj the pump 
chamber by a lujuicJ l.ti- d ttAor enn Tfio motor shall extends out from t)io rotor can, ii.io the purv p ch-in'tbtr 
through the alijni«num o> ida t)C.->rjrg, which also functions as a seal. Durmg initial operation, iho pump % a uto- 
moticatly sci'-vented; however, duo to tl^o Isoctalic principle, there »a no lut thcr rcciicul.jliors of water into the 
dosed roinr '■an 

The punnp's "I'lamond ImuI” aluminum oxide bearing cor^struct-on, con^bir“-crt with the h.ijh siartn'i torou ' 
the motor, enfurrs re staif .ihcr shutdown. 

MATCHIALS 


Stainless f feel; Pump chamber, rotor can. sh.ill, rotor cladd-f'g bca'-ruj pf df-, m 

pnllrr. ll rust bearing cover. 

Aluminum oxirlo: . . . Top bearing, shall end"*, bottom rcj. I 'lj. 


Carbon/olun>3num oxide: Thrust Imaring 

Aluminum: Motor housing, pump housif>g covc^. 

Ethylene/piopyleno rubber: 0 rings, gasket. 

Silicon rubber; V/.nding Protection. 

APPLICATIONS 

The UP 25 42 SF is part'C'ilndy suited for open and potable systems The s'ain'c.s stoil 
construct=or> protects the pump lf<;m the corrosion that has plagued cast uun and tmn.-e- 
lined pumps in It rsc typ<'S of apphcatroris. The pump is intended lor cueuUtiOn arid booster 
appkations in (Jomc' lic water systco\s. . ^ 
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PERFORMANCE CijnVE UP 25-42 SF 



ELECTRtCAL ANO PERFORMAMCE DATA 

The UP 25 ‘12 SF is operaiccl by an energy conscrvinr; 
1 '"^Oth HP {0 8*1 .'■fT'pl frolof which hi-ks btiilt-m overi,: i-l 
protection. However, bccaur.e of advanced engineer' n 
des'gn, chc piirnp r»ioduv,es up to l-i feet of head or a fic v 
of up 10 23GPM. Tlic pump’s sma'f S'ic ard h.'gh cHicirri''v 
oi.ikc »1 suit«^ble for many varied appf'cat'Ons and griMt y 
reduces instaiUron (>»nb!cnis. 


DIMENSIONS UP 25 42 GF 
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ISOLATION VALVCG 
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VARIABLE HEAD 
CIRCULATOR PUMP 




INfORMATION Vnrlablo Hbo(J Ctfculator Pump-UP 2TM 

Tha UP 2C-64 is fitted with varuibio-hcod -control. This Innovative mcebanism, v/hich controls both the head 
and iho flow produced hy iho pump, nllows iho installer, by a simpio hand adjustment, to precisely match 
lha UP 26-64 to tbo demands of many varying systems, 


CONSTRUCTION 

The UP 26 64 is a water lubricated pump. However, in order to protect the rotor and bearings from darni^g'ng 
impurities which may i'e present in the circulating water, they aro separated from the stator and the pump 
chamber by a liquid filled rotor can. The motor shaft extends out Irom the rotor can, into the pump chamber 
through iho aluminum oxirln bearing, which also functions as a seal. During initial operation, the pump is auto* 
mallcaiJy seff-vented. however, duo to iho ioostaiic principfo. ihcro is no further recirculation of water into the 
closed rotor can. 

The pump’s ’’diamond-hard" alumimmi oxide bearing constmciion, combif^cd with the high start: ->g torque of 
the motor, ensures re-stan after shuMown. 


MATERIALS 

StafniQis steel: Hotor can. shaft, rotor cladding, bearing plate, im- 

peller, vuriabte flow adjustin .nt plate, thrust bearing cover. 
Aluminum oxide; * TnMbf.rring.sluflfnd.-?, bollotn bearing. 


Corbon/Tolurnfm/m oxido: Thrust bearing. 

Cast Iron Pump housing. 

Ethylene/propyleno rubber; 0 rings, ga-..iiL'l. * 

Silicon ruLber; Winding Protcefron. 

APPLICATIONS 

The UP 26 64 should only be used in cloriod systems (I c. solar, hydronici, The pump it 
Intended only lor the circul.idon ol wafer. However, sofulions such as ethylene glycol can 
bo used Without hindering pump porforrr'ancc. Tor open system applications asV for 
Grundfos' vla nicss steel voluce circulator pumps. 

L4 



Fcrt M. t^'r 
hcjd )i .’ t 


P£F)FORMANCi: CURVES UP 20-61 



0 5 15 20 25 U$Gpm 

DIMENSIONS UP26 64 U 


eiCCTRJCAl AND PERFORMANCE DATA 

The UP 26 M is operated by energy-cooserving t/I2lh 
WP (I 65omp) motor, svfiioh has built in overload 
protection. Kowuvor, because of its advanced cJosirjn, 
the purr>p produces heads froo^ 8 to 20 feel or flows Irom 
lo to 30 GPM. The pump's small size and higli efficiency 
maKe it suitable for many varied applications and grcjify 
reduces installation problems. 

Contact GrumJfos for information regarding the complete 
line of circulator pumps und twin pumps. 

^ ‘■•C'CK QUAJn 
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rSOLATION VALVES 
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for solar 

domestic hot water systems. 


A controller that 
takes the mystery out 
of solar healing and 
mounts on standard 
electrical fixtures! 

Tr>e Wodri 7? t?i a 
soi'J 'fa'o 

fr e"Ti.-«-i for { 
contra* 1 • i' I 0 tf f'O: 
vv t!»:r •' >'■' '■ 

tn rTur.'itrs *to-1 o ’•■ 'I'y 
COntU'.'S CCili'C'C' •'nOIO'S I'fJ 
la '-I H P L.Tv'f 'r.-/Or3 
C^n C;» cen'T I'-O v/'i'i an 

7t*p CunirofV r |r>itiixs 

^r%l hn i pjouvr»ao and 
a trii7k ng n'ci rncy o* 

rS F Ok’C' r''ni 'f cpcf.VinQ 

1r-n'p<’r,T'u'C f.tn-],- A variety 
Ol Su'f.tco 'r^ ,ir»d 

imm^ t’'c r ' afu 
avalciL'o A'l |v)Aor 
CCn poooMlt, U L 'isicd 

Fo^ COror'''.'!''' 

dola .fno rtcfj'.S 

Of c ii* la.U/ 


Specifications 

Input voltage 

£*mof 120 VAC z 10V or 24 VAC 2 4V 
Input power 

3 i^aiis. rvD ' 03 d 
Conifol relay 

SPOT lOA (.65 51'vel a' 23 VOC or I20 VAC Higner rat»r^g$ 

available 

Ouipui voftacio 

CriiifT ’20 VaC or 2J VAC 

Scn$o«'S 

ihd-ed ll■'■?''^'l5lors, (tre owor range I'om O'C lo slOO'Cj 
m various ho-ts r^rj ccniiQijra'ions. With p gn :eT*peraiure 
Tu!icn - loads 
Oilferenhaf Turn-on O^'sal 

Typically 20’F t2‘ Q? lOO’F, (can bo adiusfed by a resisior 
cnange) 

Oifferenlia! Turn off Offsel 

TyjicaHy 4T i2' (i KO F. (can be ad)u5ied by a res'sror 
cnat'go) 

Oporaiing TcT^potaiufe FTange 
Conifoi'cr Cf'.n:-S'S - JO-’F lo +I30'F 
Seniors --iaF'o+SOOF 

Tracking Accuracy 
t5 F over oni fo op£'ar ng 'ange 
Si;e 

4 6 4 - X yr 
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TEMPERATURE SWITCH 

incorporates the features most wanted! 


Fifteen OiKerent Standard 
Swilch Unili A»«ilabri 

(%f. 


Aviilebl* > General Purpose. 
Witeriiqht, end Explosion' 
Proof Construction 
(Explosion-Proof Construction 
Shown) 


Fixed Feclory Mounted 
Sneo Action Switch 


Wetertighf Gasket 

* ' Adiuilebft Reocluation 
(Pvseij Point Over 
Full Scat* 

Cover arvd Cssket lor 
Ad|ustir >9 Nuts Furn shed 
on Waierfight end Erpio- 
sion-Proof Models 


F.oppcr-Free* Afumingrn 
O'fl-Casi Oody 


Separetf Temperature Treri$duC«f 
(or Fic'd or Oistnbuior 
Asscnhi^ to Switch Urit - 


Th.i’)f-Si« Oiricieoi 
Sia'^dard Temperature 
Transducers 
Auiiab'e *n 9 Oirfc<en| 
Standard Temperature 
Ranges 

Vapor Pressure Operation — 
Limited Fiti of VoUiiie 
Liquid Asi. es High 
Over Temperature 
Pri.toction and 
W<n<m,r«S Ambient 
Temperature CPccti 


Temperature Sens»rg tirmenl 
Available Siandard as D-rcct 
Probe or Capillary and Du'b in 
Copper or Stainless Steel 


'Vr ,7'’^ A- • 



^ 0-?^' 

Separate Electrical Charnber 





Two K’ Through Wirirtg 
Con.dJil Hubs 

Eiterrel Mounting Lugs 

Cxterneily Visible Temperature 
Scale in *F end *C 

Adjustabre Actuation (Set) 
Foini Over Full Scale 

Unique Tfli-POINT 
Alternating Fulcrum 
Balance Plate 


’s" D'amcier 
Bulb (or Ptobf ) may be 
Llountcd HontonJilJy or 
Vert*c»iiy Without 
Attecimg Operal<or> 


Capillary Standard wi|h 
Ooubie Ora dod Copper or 
Plain Staintess S'eei Also 
Available with Gatvam^ed 
Sleet or Stainless Sieei 
Spiral Interlocked Arrror 


'8 4^ t'K'r*' o 


i|'>i pi mu 
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Temperaturo SwHciies 

FIXED OEADDANO TYPE 
■ Adjustable Set Point 
Non-Adjustable Reset Point 



OENERAL OESCmPTION: Thu lonet of ASCO TRN 
POINT Tamporaturf Switehqt ii tho ffxet} d<^aO&ahd t/pc. 
Thayr eohtlit of two loparala tub units, a factory adjusted 
•witoh uattribly unit and a lomporaturo transducer un»i. 
Tha tamparatura trantducor utitiiaa a vapor Mi to actuate 
lha iswilch aiiambty unit in raiponse to tomperature 
ahargat. Thaaa tamparatura switches may ba purchased as 
art luambtad unit, or they may ba purchased as two lepa* 
raia units for fiatd assembly, in tu cases, when ofdonng, 
th$ ihir4 of tn» switch aisembv (rnif must bo tdonuesf 
to f^a third digit e( mo fomponiufo transducer umt. 

EiampTa; SBIOA Astamb'ed to QA10A1 

L~Vuir |« i9rniicat_J 

OPERATION’. Tho icmprntufe transducer uses the vapor 
praaaura princip'e in wh<ch mo vapor pressure of the heju'd 


in the sensing bulb is related to the temperature hr>mq 
sent^ed. This pressure is coo^oricd mto a force and inns- 
milled to the bafanec piativ One adjustable sprin.j ar lies 
a counter force to the balance plate. Movement ot the oat 
anco plate is transmitied lo the snap action e'ertuca' 
switch by an opcra 1 lr^g rod The actuation (set) point c' 
the switch is adjustable over the full temperature ranpc of 
the twitch. The rcactuation (reset) pomt is not adjustable. 
Tht iamperatura difiercnce between ths set and rcr.cl 
points is the deadband as listed below. 

OPTIONAL FEATUnSS: Several options art av?iirfblr>. 
for details arid avaiiabiii’y. consult pages 9, Id ana t • 

CLCCTniCAL INFORMATION: Const il page 9 for '^'ec- 
trical ratings and stheriiiiics for sianaarj and oj'‘ir.na' 
sn.sp action switches 


SPECIFICATIONS 
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i. Pt'i'w ri \*r f$ it »r*iM<L » iri ■ 

0 flrt (‘.uri M .1 me * > n i* M\ 0 ’ I 
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ll l«"M*ll 

f. Iiri M r:l |'-| liter') I ki>t tiL^ 

tH I'lNI irciHk’f 

I. Cirl rui ii'iu n '.<<^1 1 HI ra und |hi i inivar 

*1 II 1*1 e'v>r'«.i-a* *n >rs 
4. ffii< llll•^|»l erfr i»i »* 1 1 1^1 n 

■« I Ir l" l r'l.c L4'J;| if 
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1,0 INTRODUCTION 


This perfonoance specification establishes Che requirements for the design and 
performance of the solar heating and domestic hot vater system utlllxlng liquid 
r flat plate collectors and a gas or electric furnace energy subsystem. It 
' designates the Interim Performance Criteria applicable to this type system and 
defines the deviations. The appendices specify the system performance for the 
defined site location. 

2.0 APPLICABLE DOCUMENTS 

The follovlng documents form a part of this specification to the extent specified 
herein. Specific document reference made In subsequent shall be by basic title 
or reference number only, ^ 

2«1 Government Documents 

Intcclo Performance Criteria for Solar Heating and Combined Heatlng/Coollng 
Systems end Dwellings, January 1, 1976, U« S* Department of Housing and Urban 
Development • 

Intermediate Minimum Property Standards for Solar Heating and Domestic Hot 
Water Systems, April, 1976, NBSIR 76*>IOS9, V. S. Department of Housing and Urban 
Development. 

SIMS Contract Statement of Work, NAS8-30236, April 4, 1976 (with current 
Dodif Icstlona) . 

2*2 IBM Documents 


The following document included as Appendix A-2 provides the Information requirea by 
an architect or local tradesman to prepare for the site Installation. 

System Three Design Description; IBM 7933647-D 
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3.0 APPLICATION OF INTFRIM PF,RFOr*!'.\NCE CRITFRIA BY Ti’PE OF SYSTEM 


The application of each parAgr.nph of the Interim Performance Criteria (IPC) to 
this type of system Is picvldG<! in Table I. Since this system provides solar 
heating and hot vater» systcn type "H" designates the IPC application to this 
system. 

4.0 DEVIATION FROM INTERIM PERFORMANCE CRITERIA 

The TPC deviations Identified by subsystem evaluation are listed In the following 
paragraph. 

4 . 1 Deviations to Residential IPC 

The following deviations result from a lack of data to support compliance rather 
than failure experience. 

4. 1. 1 Data supporting the use of Sunworks collectors as structural elements 

Is not available. This application does not require collectors to provide enclosure 
or diaphragm rigidity to support structures. 

4.1.2 Ultimate wind loading has not been demonstrated. 

4.1.3 Solar degradation will require long term testing. Analytical projections 
based on simulator Insolation predict Insignificant affect. 

^•1*^ Thermal degradation Is acceptable over short term; however, long term 
data is unavailable. 

The collector aubsystem evaluation has Identified three areas of non-confomance. 
These IPC requirements are: (1) ultimate load combination (paragraph 3.2.1), 

(2) resistance to damage (paragraph 3.3.1), and O) transmission losses due to 
ojtgasslng (paragraph 5.2.6). No vendor data was available to substantiate 
these requirements can be net. 
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FABIF. I 


RESIDENTIAL SYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY 


APPLICATION 


TYPE SYSTEMS 


A - APPUCASLE TO SYSTEMS INDICATED 
I - /VPPlIQBLE TO SYSTEM AND BUILDING 
NA - NOT /JPPLIC.VBLE 


U - HEATING 
KC - HEATING AND COOLING 
- HOT WATER ONLY 


RESlDENTIiNL INTERIM 
PERFOR!LVICE CRITERIA 
PARAGRAPH 


nPE RESIDENTIAL INTERIM 

S YSTEM PEREOWt/VNCE CRITERIA 

H PAKi\GRAiH 


TYPE 

SYSTEM 


K 


1.1 H and HC Systcn 
Perforr.anca 

1. 1. 1 Hcacing Design 
Tetnpecacures 

1. 1« 2 Cooling Design 
Temperatures 

1.1.3 Relative llunld- 

Ity and Water Vapor Pressure 

1.1.4 Solar Contribution 

1.1.5 Operation 
Impairment 

1,2 HW System 
Subsystem Pctfocmancc 

1. 2. 1 Water Design 
Temperature 

1.2. 2 Storage Design 
Capacity 

1.2.3 Solai Contribution 

1.2.4 Operational 
Impa I rr.unt 

1,3 Collector Performance 




1.3.1 Collector Efficiency 

1.4 Thermal Storage 

1.4.1 Storage Capacity and 
Rate 

1. 5 Habitability of 
Occupied Spaces 

1.5.1 Meat or Humidity 
Transfer Effects 

1.6 Energy Transport 
Ef f Iclcncy 

1.6.1 Thctral I,osses and 
Electrical Power 

1.7 Control 

1.7.1 Installation and 
Maintenance 

1.7.2 ftanual Adjustment 

1.7.3 Inhabited Space 
Temperature 

1.7.4 Hot Water Tempera- 


1,8 Auxiliary Entgy 
1.8.1 Dcs Ip-O Leads 
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r\BI.E 1 ((OMINUtD) 


R£SlDL:iii;X SYSTEMS, INTCRIM •?.iTwr:A s; 

?'.C. 


APPLiCATir:?; 

A - ATPltCADLF. TO SVSTr.MS 1 :;EMCATcD 
1 - .vppurADU TO smvA /oo 7oa:n:.'<: 
‘NA - NOT APPLICABLT 




H - 

Hc “ fii'Ai:':': and ccomnc 

H’..’ - ilOT '•’MI',*'. 


residential interim 1 

TTl’F. 1 


■HTE j 

PERfORM/VICE CRITERIA 

SYSTEMS 

PEKEi'J';-, V':rr I’KITERrA 

SYSTEMS • 

PAR^\CR.\rn ' i 

H i 

I'll. A.: ; ; 1 

n ! 

[ 2,8 Excessive Pressure [ 

A 1 

1 

3,5.1 nc'-i.;"- Lr.-vi:', | 

I 

1 and Terrperature Pfotccticn 1 

1 r 

1 

f 

1 

t 

l.A Troop . :'i-aidu~i 

I 

I 2.P.I Relief Vnlves .rrA f 

A 1 

Do f 1 C'C t I'T. 


Vents t 

3.1 Structural Dcr.iiiu ! 


3.h.l DrMoubM'r. Unit a- 

I 


A 

t i o s 


Basis 1 


3.7 Ha j 1 I c- : : t ..r.oe 

A 

3.1,1 Appllcjble St.inu.irds 1 

A 

3.7.1 NijI I'lro ,.r.d 

^ I 

3, 1. 2 Service Loads : 

1 

A 

Loa'J i :i ; 


1 

3.2 Failure Lo,ids and [ 

A 

3.S Toso-iCiM:..'- loads I 

A 

Load Capacity 


1 

3.^.1 I'ouT!.! It i Sfttlc- 

/\ 

1 3.2.1 bit lr!3 tc Load 

A 

rent 


Cojrbina t lo ns 


3.H.1 Con..- r,i '.:i To.uX 

A 

3.2.2 Ice load.'; 

A 

3. '3 rcr.Ji;--.: o:i,liticn 

A 

3. 2.3 Vchicula r IcaJs 

1 

3. '3. 1 Do Mpa Vr.'v i:! iona 

' A 

3.2.4 Load Capacity 


4.1 ,ir ! 

A 

3.3 D.irrur.o Control 

A 

Llictt :o.il Ir: *. ilJ.u ion 


3,3.1 Resistance to n,Kiar,o 

A 

4.1,1 I’l*;; I’V,'..’, 

A 

3,3.2 Clazlnc, 

i A 

■\ A. 1 1 l.'Ot: 'o,il rod.,', 

A 

3.4 Cyclic l.o-icl-i 

A 

1 4. : ra ! 1 T, at rol,; 

A 

3.4. L Deflection Limitations 

A 

4 . . 1 S 1 a : a i ! u r o 

Lri vi o.t ira 

A 

3.5 Cuttlri; of Structural 

Elements 

I 

A ' ; t "• * 1 1 1 c r r r a u r e 
joi iiv s 

A 


1 

J- 
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TADLE I (O'MTINUED) 


•ORIGINAL PAGE IS 
jpe POOR OITALITY 


RESIDENTIAL SYSTEMS, INTERI'I PERFORMANCE CRITERIA SUM^!ARY 

Sheet 3 of 7 


APPLICATIO N 

A - APPLICABLE TO ‘SYSTEMS INDICATED 
I - APPLICABLE TO SYSTEM MIO bUILDlNC 
NA - NOT APPLICABLE 


RESIDENTIAL INTERIM 
PERFORMAilCE CRITERIA 
PARACRAPH 


TYPE 

SYSTEMS 


H 


2.1 System Design 

Conditions 

2.1.1 

Equipment Capabilltlc.^ i 

2.1.2 Noise or Erosion- 
Corrosion 

2.1.3 

Operating Conditions 

2.1, A Fluid Flow in 
Coilectors 

2.1.5 

Entrapped Air 

2,1,5 Therirtal E<pansion 
'of Fluids 

1 

2.1.7 

Pressure 1 ro> s 

2.1.8 

Condensate Renoval 

2.2 

Mechanical Stresses 

2.2.1 

Levels 

Vibration Stress 

2.2.2 

Parts 

Vibration from Moving 

2.2.3 

Water Hanmor i 

1 

2,2,1* Vacuum Relief 
Protection 

2.2.5 

Thermal Changes ^ 1 

2.2,6 

Flexible Joints 


TYPE SYSTEMS 

'• H - HEATi;;r, 

lie - WZMlV.h AND CCOLINC 
HW - HOT WATER 


RESIDENTS INTERIM 
PERFORKAuSCE CRITERIA 
P/.RAGRAPH 


2.3 leakage Prevention 

'^.3.1 Pressure Test 
iicnpotablc Fluids 

2.3. 2 Pressure Test: 
Potable Water 

2.3.3 Air Transport 
Systems 

2.4 Collector Adjust- 
ment 

2.4.1 Orientation and Tilt 

2.4.2 Mutual Shadowing 

2.5 Subsy.stcn Isolation 

2.5.1 Shutdown in Multl- 
fanlly Housing 

2.6 Heat Tr-msfer Fluid 
Quail ty 

2.6.1 Llauid Quail ty 

2.6.2 Air Quality 

2.6. 3 Fluid Quality 

2. 6, A Frcc^lns Protection 

2.7 Piping Supports 

2.7,1 Applicable Plumbing 
Standards 


TY’PE 

SYSTEMS 


K 
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T,\D1.I- I (ONtlNTi-.D) 


I 


lUvSIDENIIAL SVr/rKVn, ISTERI!! PERfOKi'UNCE CRITERIA S17CL\RY 

Sheet of ' 


A!t: ir.M ri':: 


TYPE SVSIEMS 


' A - A^I’'.ICAB1X TO fiVSTHMS ll.'DICATED 

'• H - HEATING 


I - Al’niCARlE TO system AND BUllDIMC 

HC “ HEATING XMD COOLING 

V\ - Nur Aerii^ABLE 


HW - HOI '.vATER 


■ Rl'STDLN’CrA!. INTERIM 

TYTE 

RISIDENTl/YL INTERIM 

TY'PE 

VLRVOWD'NCE CRITERIA 

SYSTEMS 

PEWnrOV\.NCE LRITLRU 

SYSTEMS 

PAKv:iuru 

« 1 

PARAGRAPH 

11 

y Fire Sif ccy 

A 

4.7 Excessive Surface 

Tc.-nperatures 

A 

1 

A, I AtpUc-iIjIc Flro 
StiinO jn^,F5 

A 

4,7.1 Prccectlon Iron 
Heated Ccr.poncnts 

A 

i,3.2 rcncCratlona tlirour.Vi 
Kjre Rfltcd Arncnblics 

1 

1 

5,1 Effects of External 

Environrent 

A ; 

4. A Toxlo 

A 

5.1.1 Soiir DcRradation 

A 

4,A,1 Vrovl'‘.lrns of Catch 
Basil's 

A 

5. 1.2 Soil Corrosion 

A 

4.4.2 Dotrr.tlon of Toxic ond 

A 

5,1.3 Airborne Pollutants 

A 

Flarmablc Eluids 


5.1.4 Dirt Retention 

A 

■ 4, 5 Safety 

I 

on Cover Plate Surface 


4.5.1 Lncrqoncy Egress 

1 

5.1.5 Abrarve Wear 

A 

and Access 


5.1.6 Fluttering by Wind 

A 

4.5,2 Identification .md 
Location of Controls 

A 

52 Tirpcraturc and 

Pressure Rcsir-lance 

A 

4.6 Tcotcctlon and Potable 

Water and Circulated Air 

A 

5.2.1 Thernai Dogrodaticn 

A 

4.6,1 Contar.inatlon by 

A 

5.2.2 Potorioiation of 

A 

Mj tcrlals 


Heat Transfer Fluids 


4.6.2 Separation of 

A 

5.2,3 Thermal Cyclint; 

A 

Circulation Loops 


Stresses 


4.6.3 Backflow Prevention 

A 

5.2.4 Leakage 

A 

4,6.4 Growth of Fungi 

A 

5,2,5 Deterioration of 

A 



Gankets and Sealants 





TABLE I (rariKUED) 


RESIDENTIAL SYSTEMS, 

INIERIH PERTOWIA.'JCE CRITERIA Sl'lMARY 




Sheet 5 of 

7 

APPLICATION 


TYPE SYSTDIS 


A * APPLICABLE TO SYSTEMS INDICATED 

H - HEATING 


I - APPLICABLE TO SYSTEM A.ND 

BUILDING 

. KC - HEATING AND COOLING 


NA - NOT APPLICABLE 


KW - HOT water 


RESIDENTIAL INTERIM 

H 

RESIDENTIAL INTERIM 

TYPE 

PERfOWlAiNCE CRITERIA 


PERFOKLVNCE CRITERIA 

SYSTEMS 

PARAGRAPH 

H] 

PAR^VCRAPH 

H 

S.2.6 Transmission Losses 

A 

6.1.5 Filters 

A 

Due to Outgassins 


6.1.6 Potable Water 

A 

5.3 Chemical and Conpaci- 

bility of Components 

A 

Shutoff 

. 



6.2 Installation, 

A 

5.3.1 Katcrlals/Transfer 

A 

Operation and Maintc- 


Fluid Cocipatibility 


nance Manual 


5.3.2 Corrosion of 

A 

6.2.1 Installation 

A 

DissinlXar Materials 


Instructions 


5.3.3 Corrosion by 

A 

6.2.2 Maintenance and 

A 

Lcachable Substnace 


Operation Instructions 


‘5.3.4 Effects of Decom- 

A 

6.2.3 Maintenance Plan 

A 

position Products 


6.2,4 Replacement Farts 

A 

5.4 Components Involving 

Moving Parts 

A 

6.3 Repair and Service 

Personnel 

A 

5.4,1 Uear and Fatigue 

A 

6.3,1 Maintenance of H 

A 

6.1 Accessibility for 

Maintenance 

A 

and lie Systems 




6,3,2 Maintenance of DllW 

A 

6.1.1 Access for System 

A 

System 


Maintenance 


7,1 Design 

I 

6.1.2 Access for System 
Monitoring 

A 

i.l.l lAjelllng Design 

I 

6.1. 3 Draining nnd 

A 

7.1,2 Mobile Home Design 

1 

Filling of Liquids 


7.1.3 Site Design 

I 

6.1.4 Flushing of Liquids 
Subsystems 

A 

7.1.4 Passive Use of 
Solar Energy 

r - ■ - 

I 
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TABLt I (I' STI^Utt)) 


REStDENTLU. SYSTEMS, INTERIM PERfORMVSCE CRITERIA S170L\RY 

Sheet Ji of 


APPLICATIO:; 

A - APPLICABLE TO. SYSTEMS INDICATED 
I - APPL1C,\BLE TO SYSTEM AND BUILDING 
NA - NOT APPLICABLE 


TYPE SiSTi.MS 

H - HEATING 

l!C - HEATING AND COOLING 

HM - HOT VATER 


. RESIDEI.'TIAL INTERIM 

nrz 

RESIDENTIAL INTERIM 

P£RFORIL\.VCE CRITERIA 

SYSTEMS 

PERFOrULV.'CE CRITERIA 

PAPAG.WH 

K 

PAH.ACR;\PH 


7.2 Adequate Space 

7.2.1 Collector Area 

7.2.2 S tora^e Am 

7.2.3 Utility Chases 

7. 3 Functioning of 
Dwelling Site 

7.3.1 Space Use 

7.3.2 Shading of Adjacent 
Structures 

,7.3.3 Impact on Environnent 
7.3.4 View 

8.1 Interference with 
Mechanical Operation 

fl.1.1 Blockage of Solar 
Subsystem 

8.1.2 Shading of Collector 

6.1.3 Sensor Location 

8.2 Mcch'inical and 
Electrical Functioning of 
Dwelling Site 

8.2.1 Exhaust and Venting 

8.2.2 Utilities 



8,3 Mechanical and 
Electrical Functioning 
of Connections 

6.3.1 Plur.bing 
Connections 

8.3.2 Electrical 
Connections 

9.1 S tructurcs 
Integrity 

9.1.1 Movoront in 
Adjacent Structures 

9.2 Structural 
Integrity of D-vclling 

9.2.1 Loads 

9.2.2 Penetration of 
Structural Members 

9.3 Structural 
Connect Ions 

9.3.1 Structural 
Connections 

9.3.2 Brittle Sub- 
system 

9.3.3 Strcngtli and 
Stlf Incss 

10,1 Safety of Dwelling 
and Site 
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TABLE 1 (C IJTISUED) 


R£SIDENTL\L SYSTEMS, INTERI‘1 rERF01^M^':CE CRITERIA Sl-MMARY 


Sheet j of 


1 APPLICATION 


TY'PE SYSTEMS 


A - APPLICABLE TO SYSTEM, S INDICATED 

li - HEATING 


I - APPLICABLE TO SYSTEM ANJ 

BUILDING 

' HC - HEATING «VND COOLING 

NA - NOT /VPPLICABLE 


HW - HOT L'ATER 


RESIDENTIAL INTERUI 


pjesidexti.il interim 

TYPE 

PEREORMi\:;CE CRITERIA 


PERFOKMM.'CE CRITERIA 

SYSTE>!S 

PARAGRAPH 


PARAGR;\PH 

H 

10,1.1 Fire 

I 

12.2.1 Accessibility 

I 

1 

10.1.2 Accidents 

I 

12.2.2 Ice Dams 

I 1 

11,1 Durability 

I 

12.3 Connections 

I 

11,1.1 Vegetation 

I 

12.3.1 Accessibility 

I 

11,2 Durability and 

X 

13.1 Visual Character- 

I 

Reliability of I>-/elllng; 


istics of Du'elling and Site 


and Site 


13.1.1 Dvelling 

I 

11.2,1 Chemical Corrosion 

A 

13.1.2 Neighborhood 

I 

11.2.2 Heat and Moisture 

1 



11.2.3 Exterior Penetra- 
■ cions 

I 



11.3 Durability and 

Reliability of Connections 

A 



11.3.1 Material Cc"patibillty 

12.1 Maintainability of 11, 
HC, liW Systems 

A 

1 

pF FOCB Q 


12.1.1 Accessitiility 

1 



12.1,2 Misuse 

I 


\ 

12.1.3 Pemanont Maintenance 
Accessories 

I 



12.2 Haintainablllty of 

Duelling and Site 

I 
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4*2 Deviation of Cotmerctal IPC 


KoC applicable. 


5.0 COVEIWIENT ITJKJIi^UED PROPERTY 


The following Items shall be provided by the government t 


(1) Collector subsystem, Sunvorks Selector liquid Cooled Model LAIODIA 
(1) Water Preheat Tank, Ford Products Corporation Model TC65 



6.0 G0VER^^^•KT DIRECTED R£QU1RE?[ENTS 


The following rcquiroincnts arc specified In NASS-32036 and by verbal direction 
from the contract officer; 

(a> IBM shall deliver one system of the following type: 
o Single Fanily Building 

o Solar Space -Heating and Domestic Hot l.’atcr 
o Liquid Systen (Liquid Flat Plate Collector) 
o Electric Furnace or Cas Furnace Auxiliary 

(b) All hardware and subsystcins, except collectors, ®nd preheat tank shall be 
purchased by IBM to good connercial practices as off-the-shelf hardware. 

(c) Collector and storage sizing may be adjusted for oacli specific site, 

7,0 GEOGRAPHIC/U- AREA 

This heating and hot water system is designed for a single fanily tes^iidencc 
located in the United States. Areas of application irxluJe all regions o£ the 
. U.S. except regions with low heating degree days, such as Southern California 
and Florida. 


31 



7.1 Tvplc.il CcoRraphlcal Locations 


The system design accomnodates variation in Insolation ranges as follows: 


Mean Daily Insolation (Typical Vinter Mean') 


625 to U 75 BTU/Fc^ 


Typical Standard Metropolitan Statistical Areas (SMSA's) within these ranges 
are: 

a 

o Omaha) NB 

0 Nashville, TN 

o Salt Lake City, Utah 

0 Kansas City, hD 

0 Denver, CO 

o Atlanta, CA 

0 Las Vegas, NV 

0 Boston, MA 

0 Charleston, SC 

0 Pittsburg, PA 

0 Detroitf 

0 Wichita, KA 

I 

0 El Paso, TX 

o Toledo, OH 


The sys^-in application may be extended to other geographical ranges, however, 
.to achieve the optimum performance pump capacity and/or storage size may be 
Impacted. 


8.0 SYSTEM APPENDICES 
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APPENDIX A 


PERFORMANCE SPECIFICATION FOR HUNTSVILIE, ALABAMA 
A-0 SYSTEM IDENTIFICATION 

This appendix defines the system performance prediction for SIMS Prototype 
Heating and Hot Water System, Model Number 3 to be Installed in Huntsville, 
Alabama at the MSFC Solar Heating and Cooling Test Facility. The design 
average insolation (typical winter mean) Is 1062 BTU/Ft^ D:y and the heating 
degree days (typical winter mean ^F) is 3270. Test configuration Is: 

18 Sunworks liquid flat plate collectors 
1 Adamson 1,000 gal. model K96 storage tank 
3 Grundfos UP26-64 liquid pumps 
1 Grundfos UP25-42SF liquid pump 
1 Rome-Turney Liquid to Air Heat Exchanger 

1 Ford Products Aqua Coil Domestic Water Tank 

2 Solar Control Corp. Differential Thermostats 

The test Installation will not contain auxiliary space heat. Refer to IBM 
Drawing 7933647 for the system configuration description, 

A-1 SYSTEM PERFORMANCE SHEETS 

Space Heating Capacity 

The system will provide solar energy for 44 percent of the total space 
heating load during the heating season based on an average annual heating 
load of 54.89 x 10® BTU and a peak space heating load of 33,600 BTU/Hr. 

Cooling Capacity 

The system will provide solar energy for N/A percent of the average total 
cooling during the cooling season, based on an average total cooling load 
of N/A BTU/Month and a peak cooling load of N/A BTU/Hr. 
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Auxiliary Energy 


( • • 


The average annual rate of auxiliary energy supplied to the heating and 
hot water load shall be no greater than 35.5 x 10® 8TU. This shall be no 
greater than 47 percent of the total energy required for heating and hot 
water. The average rate of auxiliary energy used for cooling during the 
cooling season shall be no greater than N/A BTU/Month. This shall be no 
greater than N/A percent of the total energy required for cooling. 

Hot Water 


Seventy-five gallons per day of hot water shall be delivered at no less 
than 1.2 gal/mln at temperatures no less than 140°F. Draw shall be 44 
GPH. The average hot water heating load will be 20.6 x 10® BTU/year of 
which 25;. is provided by auxiliary energy. 

Operating Requirements 

The maximum electrical power required to drive the solar portion of the 
system at its rated capacity shall be no greater than 1.0 K.W. The 
maximum electrical power required to drive the complete system shall be 
no greater than N/A K.W. The average yearly electrical energy required to 
drive the system shall be no greater than N/A. Water requirements for 
cooling condensers and/or air humidification shall be no greater than 
N/A gal/hr. 
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Physical Data 


The following subsystems shall have: 

Design life no 
less than 


Heating 

20 years 

Cooling 

N/A years 

Auxiliary Energy 

Storagt 

20 years 

Potable Water 

10 years 

(or usable} 

Collector 

20 years 

Energy Transport 

20 years 

Controls 

20 years 


Weight (filled 
no greater than 

Installation 

dimensions 

30 lbs 

20" X 20" X 5" 

N/A lbs 

N/A 


Note 1 

10.000 lbs 

5' Dia X 8" 

900 lbs 

24" Dia X 56 

114 lbs ea. 

3' X 7* X 4" 

25 lbs 

7" X 6" X 5" 

10 lbs 

5" X 5“ X 4" 


Note: 

1. No auxiliary energy supplied at this site except 4.5 kw heating 
element in DHVI tank. 



System Installation 


Systea 3 cotsponent schedule » control sequence and |»encral Installation notes 
are contained In IBM Dravlng 79336A7-D. Additional design data and application 
Infonnatlon are contained In the Design Data Brochure, SIMS Prototype System 3, 
IBM No. 78W-0005. 



APPENDIX A- 2 


PERFORMANCE SPECIFICATION FOR GIENDO, WYOMING 
A-0 SYSTEM IDENTIFICATION 

This appendix defines the system performance prediction for SIMS Prototype 
il^atlng and Hot Mater System, Model Number 3 as Installed in the designated 
residence at Glendo, Wyoming. The design dally average Insolation (typical 
winter mean) is 1239 BTU/Ft^ Day and the heating degree days (typical winter 
mean °F) Is 7870. Site configuration Is: 

14 Surworks liquid flat plate collectors 
1 Adamson 1,000 gal. inodel K96 storage tank 
3 Grundfos UP26-64 liquid pumps 
1 Grundfos UP2b-42SF liquid pump 
1 Rome-Turney Liquid to Air Heat Exchanger 

1 Ford Products Aqua Coll Domestic Water Tank 

2 Solar Control Corp. Differential Thermostats 

Refer to I&M Drawing 7933647 for the system configuration description. 

A-1 SYSTEM PERFORMANCE SHEETS 
Space Heating Capacity 

The system will provide solar energy for 46 percent of the total space 
heating load during the heating season based on an average annual heating 
load of 94.44 x 10® BTU and a peak space heating load of 33,600 8TU/Kr. 

Cool ing Capacity 

The system will provide solar energy for N/A percent of the average total 
cooling during the cooling season, based on an average total cooling load 
of N/A BTU/Month and a peak cool Ing load of N/A BTLi/Hr. 
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Auxiliary Energy 


The average annual rate of auxiliary energy supplied to the heating and 
hot v.dter load shall te no greater than 54.1 x 10*^ BTU, This shall be no 
greeter than 47 percent of the total energy required for heating and hot 
water. The average rate of auxiliary energy used for cooling during the 
cooling season shall be no greater than N/A BTU/Horth. This shall be no 
greater than N/A percent of the total energy required for cooling. 

Hot Water 


Seventy-five gallons per day of hot waiar shall be delivered at no less 
than 1.2 gal/mln at temperatures no less than 140°F. Draw shall be a 44 
GPH. Th(? average hot water heating load will be 20,$ x 10® BTL//year of 
which ZQ% Is provided by auxiliary energy. 

Operating Requirements 

The maximum electrical power required to drive the solar portion of the 
system at Its rated capacity shall be no greater than 1.0 K.W. The 
maximum electrical power required to drive the complete system shall be 
no greater than N/A K.W. The average yearly electrical energy required to 
drive the system shall be no greater than N/A. Water requirements for 
cooling condensers and/or air humidification shall be no greater than 
H/A gal/hr. 
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Physical Data 


The following subsystems shall have: 



Oesign life no 
less than 

Weight (filled 
no nreater than 

Installation 

dimensions 

Heating 

20 years 

30 lbs 

20” X 5" 

Cooling 

N/A years 

K/A lbs 

N/A 

Auxiliary Energy 



Note 1 

Storage 

20 years 

10,000 lbs 

5' Dta X 8" 

Potable Water 
(or usable) 

10 years 

900 lbs 

24" Dia X 56 

Collector 

20 years 

m lbs ea. 

X 7' X 4"ea. 

Energy Transport 

20 years 

25 lbs. 

7" X 6" X 5" 

Controls 

20 years 

10 lbs 

5" X 5" X 4'' 


Note: 

1, Auxiliary energy supplied by sUe; except 4.5 kw heating 
element in DHW tank. 
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A-2 SYSTEM INSTALLATION DESCRIPTION 


System 3 component schedule, control sequence and general ini':allatlon notes 
arc contained In IF-M Drawing 7933647-D. Additional design data and application 
Information are contained In the Design Data Erochjta, SI>!S rrototype System 3, 
DOE/NASA CR-150707. 
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1 . PURPOSE 

1.1 The purpose of this docuTTient is tc present the plan/p.'ccsdura for 
verifying the requirements of Performance Specif Iceticr *or prototype solar 
energy heating and hot water systsr:i model fio. 3. 

2. SCOPE 

2.1 This document describes the plan/procedure fer performing prototype 
systems verification and includes development. Qualification, and acceptance 
verification. Requirements for analysis veriflcatlcn and/rr test verification 
are included in this plan/procedure. 

3. APPLICABLE DOCUMENTS 

3.1 The following docunents form a part of this plcn to the extent speci- 
fied herein: 

0 interim Ferforr.ance Criteria for Solar Heating and Ccmtlned 
Heating/Cooling Systems and Cwellings, HLO - January 1, 1975. 

0 Performance Specification for Prototyce Heating and Hot Watar 
System Model No. 3. 

0 System 3 Cesinn Cescrlption Drawing 

4. VEPIFKATICN APPROACH 

4.1 Prototype system veriflcatlcn to the requlre-rents of the system per- 
formance specification and Interim performance criteria will be* acccnollshed In 
three verification categories - development, qualification, ana acceptance. 

The verification methods ul1l1:ed for system verification will be similarity, 
analysis, iispectlon, cemcnstratlon and tests as reourieJ. 

Prototype system verification wil'l comrr.ence with a d'=ta1l€d sralysls of all system 
hardware, cemponents, and sjcsystens and progress through system evaluation and 
testing. Figure I of this clan depicts a sunrary flew fer system verification. 
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A detailed systeri test procedure for performing the test requirements of this 
document will be prepared. This procedure will describe the methods and proce- 
dures for conducting prototype system test on the HSfC system test breadboard 
facility. 

Following completion of verffIccMon program, final system verification documen- 
tation will be prepared and submitted to HSFC, This will contain all information 
pei'tinent to system verification. 

5. DEVELOPMENT VERIFICATION REQUIREMENTS 

5.1 Hardware/Component/Subsystem Verification - All hardware, components 

and subsystems that comprise the prototype system shall be verified to be In accord- 
ance with the requirements of the prototype system performance specification and the 
interim performance criteria. Verification of hardware, components, and subsystems 
will be acccirpl Ished by engineering analysis, similarity, Inspection, demonstration 
and/or testing methods. 

Subsystem test evaluation will be conduc*-ed on the system collectors. All other 
prototype system subsystems, hardware and components will be verified Individually 
by analysis and/or during prototype system verification. 

5.2 System Development Verification - Cevelocment verification will be con- 
ducted on prototype system M/N 3 to ensure that system will perform to the require- 
ments of the system perfcrmance specification and Interim performance criteria. 
Development verification will consist of the following: 

0 Analysis of hardware, component, and subsystem evaluation data for 

compliance to system performance specification and Interim performance 
criteria requirements. 

0 Analysis of system design for compliance to system performance specifi- 
cation and Interim performance criteria requirements. 


43 



793325 : 


0 System testing on NSFC System Test Breadboari r*;ci 1 ity. Tests to be 
conducted are as foUoAs: 

System operational functional test. 


System capacity for control* energy co'^lection. storage, and distribution 
to load at ambient conditions. 

5.:.1 S ystem C=oeratona 1 functional Test . A system operaMonal functional 
test shall be conoucted on prototype system M/M 3 . Cperationa* functional test 
shall consist of the following: 

0 System pressure/ leaicage test 

0 Operation of syster. pu:*.ps 

0 Operation of system ccitroHer 

0 Measurement of pressur? drop and flov/ rate across collector array 

0 Measurement of pressure drops across system heat e:^c'^ancers 
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5.2.2 System Test With Simulated Energy Inputs - Storage shall be 
supplied with 140®F water to simulate the collector flow. Flow r?te shall be at 
design flow and shall continue until the water from the bottom of storage reaches 
nO®F, Test data shall be collected a minimum of two hours following flow termina- 
tion. The system shall be insfrurrented to determine storage stratification. 

heat transfer to the domestic hot water, and heat transfer to the load. In the 
following operating states: 

0 DHW PUMP P3 OFF, LOAD PUMP P2 OFF 
0 DHW PUMP P3 ON, LOAD PUMP P2 OFF 

0 DHW PUMP P3 OFF, LOAD PUFP P2 ON 

0 DHW PUMP P3 ON, LOAD PUMP P2 ON 

5.2.3 System Test At Outside Weather Conditions - The system operation In 
response to existing weather conditions shall be deterrilned. Various space heating 
load profiles and dorestlc hot water demand loads shall be imposed. The system 
shall be Instrumented to determine storage (main and DH;i) stratification, heat 
transfir to the space heatlnc load and heat transfer to the domestic hot water 
tank. 
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5.4 System Verification Tost Proc^a^r-:; - Tr:st procedures for 

conducting prototype systc-^ v?r'f Icdtlon testing vfill to creoared and subinitted to 
MSFC for approval. These prcctoures will descrite tho ’*.ar^J;vars conf fguratfon for 
testing, detailed test rrathods and procedures, sketches c: t:st setup, test tire, 
limits, data and report recuirerrents, and all other procedural information pertinent 
to test evaluation program. 

5.5 System Deslon Cnarcgs Durino Develootnent Veri *1cat1cn - Ary design changes 
occurring during develcpren: verification will be verified fcy engineering analysis cr 
test evaluation. Ample data will be provided for each des'on chance to verify that 
the resultant change meets perforr.srce criteria requirements arc that the resultant 
change has no adverse effects cn the total system perforrar-ce. 

5.6 Development Veriflcat^'cn Data - Test data acccrjlited during the early 
stages of development testing '.vill te thoroughly evaluated and assessments will te 

4 

performed on necessary system design changes. This will assure early design maturity 
of prototype system M/!i 3. 

5.7 Development Vtri^i: -ticn fxter,t/L-:vel * Deveicp"ent verfficaticn program 
will te conducted to the extent necessary to verify that the final rototype system 
design rests or exceeds the re;jfroment5 of the system per'cr*ance speci'ication and 
the interim perforr.ancs criteria cr that any requi re'‘:ent vhlch has rot been ret has 
been properly dispositlcned -rd :‘!?C approved by j devlatic" 3::'‘:val request. Any 
such deviation from the ipecif'ed reculrcrents will ts docurentod in the final 
verification dccumentation and will teceme a part cf th> protetype system perfcrnance 
specification. 





B.8 Additional Oevelocront Tf?st1rq - Additlcnal testing and evaluations other 
than those specified herein may be accornpl ished. Additional testing and evaluations 
will be coordinated with T-ISFC SIMS contracting oi'flcer or his designated representa- 
tive. Additional testing and evaluation will be properly controlled, documented and 
reported. 


S. QUALIFICATION VERIFICA'^ lOH REQaiR£miTS/F?.OCEO’JRE 

6.1 Qualification Verification Requirer’ents - Reauirements for qualification 
verification are as follcws: 

Verification that the prototype system meets or exceeds the roquire- 
rrents of system perfcrmance specification. These requirements are: 

Interim Oer^orrrance Criteria Recuiremants 
Oovernrent Directed Requlrenents 
System Identification Requirement 
Sits Identification Requirement 
System Heating Capacity Requirement 
Auxiliary Energy Requirement 
Hot Water Rt:quirem;ent 
Operating Requirements 

System Physical Requirements (Ceslcn Life, V, 'sight, Olmonsions) 

6.2 Qualification Ve'^ification Procedur es - Procedures for verification of each 
qualification verification recu!**e-ont are ccntalrcd In the follc^lng subparagraphs. 

6.2.1 Interim Perfor"3rc? Criteria Requirement - An analysis will be conducted 
on prototype system M/N 3 to satisfy this requirement. Each Interim, performance 
criteria requirement will be analyzed indivldjally and recorded on an 1.,ter1m per- 
formance criteria certification form. This fomwlll Indicate compliance or non- 
ccmoliance to the requIremEf.t and will Identify the evaluation method utilized to 
satisfy the require'^ent. A sample copy of the Interim performance criteria certifi- 
cation form Is contained in appendix I cf this document. The certification for". \i.*cn 
completed will become a part the final verl flcatic-n report. 
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6.2.2 Government Directed Requirements - This requirement will be satisfied by 
an analysis of the directed requirement, prototype system and the system performance 
specification to verify that the directed requirements have been satisfied. 

6.2.3 System Identification Requirement * This requirement will be satisfied by 
review of performance specification and the prototype system to verify that the 
system Is properly identified (type, contractor name, system model no.}. 

6.2.4 Site Identification Requirement - This requirement will be satisfied by 
review of perfonnance specification to verify that the site for the prototype system 
Is properly identified and described. 

6.2.5 System Heating Capacity Requirement - This requirement will be satisfied 
by an tnalysi'* of the prototype system design and the climate conditions anticipated 
for the selected site at which the prototype system will be located. Test data 
obtained during system development testing will be utilized to verify the design 
models for the prototype system. 

6.2.6 Auxiliary energy Requirement - This requirement will be satisfied by an 
analysis of the prototype system load requirements and the prototype system auxiliary 
energy subsystem design. 

6.2.7 Hot Water Pequirement - This requirement will be satisfied by an analysis 
of the prototype system design and the hot water load requirements specified for the 
prototype system. Test data obtained during system development testing will be 
utilized to verify the design models for the hot water subsystem. 

6.2.8 Operating Pequirements - This requirement will be satisfied by an analy- 
sis of the prototype system design and the system operating requirements (maximum 
power to drive system, average yearly electrical power, water requirements). Test 
data obtained during system development testing will be utilized to verify the 
design models rar the prototype system. 

6.2.9 System Physical Requirements - This requirement will be satisfied by an 
analysis of the prototype system design and the system physical requirements (design 

life, weight, dimensions), 
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6.3 Prototype System QuaUflcatlon qF POOK 

6.3.1 Qualification verification will consist of an analysis of all changes 
Implemented during development verification. All test, analysis, and evaluation 
data originating during development verification will be evaluated to the require 
ments of the prototype system performance specification and Interim performance 
criteria. 


6.3.2 The prototype system will be considered qualification verified when U 
Is determined that the final system design and hardware has net or exceeded the re- 
quirements of the system performance specification and the Interim performance 
criteria or that any requirement which has not been met has been properly dlspo- 
sltloned and MSFC approved by a deviation approval request, 

6.3.3 The results of qualification verification will be documented and sub- 
mitted to HSFC. 

7, ACCEPTANCE VERIFICATION REQUlREHENTS/PROCEDl'RE 

7.1 Acceptance verification will be conducted on prototype system M/N 3 to 
verUiy that the system meets all specified requirements. Acceptance verification 
will consist of the following. 

0 Inspection of system to verify performance specification and workmanship 
standards 

0 Inspection of operational test data and evaluations to verify system 
perforr.ance 

0 Inspection of acceptance data package 

0 Inspection :f shipping list versus hardware to te delivered 

0 Inspecticn of shipping Instructions and precautions 
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0 Inspection of documentation required for system (Installation, operation, 
maintenance requirements, system drawings and specifications, etc.. In 
accordance with prototype system performance specification and data 
package requirements). 

7.2 The results of acceptance verification will be documented and submitted 
to MSFC. 

8. PROTOTYPE SYSTEM VERIFICATION HARDWARE DISPOSITION 

Following the completion of prototype system development, qual Ificatlon and 
acceptance verification program, the system hardware shall be removed from the MSFC 
test breadboard facility. The system collectors, hot water subsystem, system con- 
troller and data collection sensors shall be available for shipment to a designated 
demonstration site. 

Test brackets and miscellaneous hardware used during system test will be re- 
tained at the MSFC breadboard facility for possible future utllltatlon. 

9. PROTOTYPE SYSTEM VERIFICATION DOCUMENTATION 

9.1 Prototype System Test Procedure - Prototype system test procedure for 
prototype system M/N 3 will be generated utilizing the requirements of this document, 
prototype system performance specification, and drawings, Test procedure will be 
generated prior to the start of system verification testing. Test procedure shall 
contain at a minimum the following Information. 

(a) Identification of hardware/system to be verified (model number, serial 
number, manufacturer, size, description, etc.) 

(b) Test requirements 

(c) Development verification test methods/procedures 

(dj Instrumentation and data requirements 
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{e) Loca Ion of test: to be conducted 

(f) Test limits and tolerances 

(g) Test epulpffient to be utilized 

'(h) Detailed test setup and system configuration sketches 
(1} Test reporting procedures 

9.2 Verification Documentation - Final prototype system verification docu- 
mentation will be generated follcwlng completion cf system verification and sub- 
mitted to MSFC. The verification documentation shall consist (jf the following; 

(a) Performance Test Peport 

(b) Verification Status Summary 

(c) Design Data Brochure 

9.2.1 Perforrrarce Test - Performance Test Report shall contain the 

following as a minimum: 

(a) System Id^ntlflc-Ulon and descripticr 

(b) Test objectives 

(c) Test descripticr. ar-1 procedure 
{d) Subsystem test results 

(e) System test results 
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(f) Analy*,1s of test data 

{g) System perfomarce 

(h) Discussion of special tests 

{1) Significant observations and conclusions 

9.2.2 Verification Status Surrmary - Verification Status Sunrary shall con- 
tain the following as a mlnirLTi: 

(a) Verification regulrofrients 

(b) Results of system Interim performance criteria analysis and certifi- 
cation 

(c) Performance soeclflcatlon verification analysis 

(d) Acceptance verification analysis 

(e) Performance analysis summary 

9.2.3 Design Data Eroc'‘-ure - Design Data Erochure shall contain the following 
verification documentation as a rrlnlrrun: 

(a) System configuration description 

(b) System functional description 

(c) Identlf Icaiicn of system components 

(d) eperating 1nstru:tlcns 

(e) Maintenance rec’Ji ’■ements 
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(f) Installation requirements 
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10. VERIFICATION MATRIX 

Cross reference matrix for prototype system M/N 3 verlfTcatlon 1s contained 
In Appendix II of this docunent. This matrix Is applicable to system selected for 
physical testing. 

Appendix II has been deleted from this report. 
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PROTOTYPE SY*'.tH MODEL 3 VERIFICATION 
APPROACi:/FLOW 









The Verification Cr»)ss Reference Matrix and the Interim Performance 
Criteria Certification forms have been deleted from thl? report. 
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INTERIM PERFORMANCE CRITERIA 
, CE TIFiCATICN 


Systerrs Type Heating and Hot Vlater 

System Model No. Prototype System 3 

System Mfg. IBM 


Analysis Conducted b 

Date 3^3 
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INTERIM PEP.rOWANCE CRITERIA r^-<::n:ATI0‘; INSTRUCTIONS 

I. Evaluate system for each !PC rcquirotrent list'd on IPC Certification 
Sheets. All requirements are to he in accordance with- HUD Interim 
Perfortnance Criteria for Solar Keating and Crnbined Keating/Cool i ng 
Systems and Dwellings. KUD - January 1, 197t. 

II. Check each requirement status 

Yes - Meets IPC requirement 

No - Does not meet IPC requirement 

N/A - Requirement not applicable 

in. List IPC requirement evaluation method utilized 

Analysis 

Test 

Inspection 

Demonstration 

Other 

IV. All requirements which are not met shall be defined and recorded on 
IPC Deviation Approval Request {form attached). 
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ORIGINAL PAGE IS 
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IPC REQUIREMtia 


Heating and Heating 
and Cooling System 
Performance 


Hot Water System 1 .2 

Subsystem Performance 


Collector Performance I 1.3 



XETS IPC 


iL'j : ijQ 


H/A ’ 

r.Ct i 


Analysis 1 Reouires verification for 
j specific site. 


[Test & Storage tank size and 

jAnalysis recovery rate are 

I application critical . 

I i 

I 

Test & 

Analysis 


Therfiial Storage 


JTest & 
^Analysis 


Habitabll Ity of 
Occupied Space 


Design 

Review 


Energy Transport 
Efficiency 


Test i 
Analysis 


Control 


Test & 
Analysis 


Auxiliary Energy 


Analysis Requires verification for 
specific site. 
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BWHSHWI 


f u.'. 1 1 T inN 


IPC REQUIREMENT 

Hi 

i::5 I no 

N/A 

t \l HJil 

iXTI.-, 


Structural Design 
Basis 

3.1 

X 



Design 

Analysis 

. 

structural components are 
conventional elements. 
Solar components are not 
lead bearing. 

Service Loads 

3.1.2 


X 


Data Reviev 

t!o data available to sub- 
stantiate collector 
meets requirements 

Failure Loads and 
Load Capacity 

3.2 



( 


No data available on solar 
unique components 

Ultimate Load 
Combination 

3.2.1 

3.2.4 


X 

X 


Data Reviev 

No data available to sub- 
stantiate collector meets 
requi'^etnents 

Damage Control 

3.3 




Operational 

Testing 

No resulted during service 
loads imposed during 
testing, 

Resistance to Damage 

3.3.1 


X 


Data Reviev 

No data available to sub- 
stantiate collector meets 
requirements 

Glazing Design 

3.3.2 


X 



No data available to sub- 
stantiate collector meets 
requirements 

Cyclic loads 

3.4 

X 



Design 

Review 


Cutting of Structural 

3.5 



X 


Review of site design 
required 

Creep and Residual 
Deflection 

3.6 

X 



Design 


Hail Resistance 

3.7 

X 



Design 

Review 


Constraint Loads 

3.8 

X 



Design 

Review 


Ponding Conditions 

— 

3.9 

■ 



Design 

Review 
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IPC REQUIREMENT 


Plumbing and Electrical 4.1 X 
Installation 


Fall Safe Controls 


4.2 X 


Fire Safety 


4.3 X 


Toxic and Flammable 4.4 ! X 
Fluids 


Safety 


Protection of Potable 
Water and Circulated 
Air 


Excessive Surface 
Temperatures 


Effects of External 
Environment 


I Desinn 
1 Reviv.-/ 


I Instflllatior by others 
I to local codes and 
k practices. 


Cesion 


Desinn 

Review 


rpsipr . ( Review of site design 

Review required 


Design 
Rev lev/ 


No toxic fluid used. 


Tests j With the specific 
I Insulation 


long term affects 
not yet available 
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ORIGINAL PAGE IS 
^ POOR QUALITY 



I PC 

DB 

. irc 


CirVSMiin 

a* fcl 1 ' • 


irc 

‘;C . 


;:o 

ri/A 


Tofnperature and 
Pressure Resistance 

5.2 ■ 

X 


‘ 

Test i 
Analysis 

* 

Stagnation temperatures 
not fully documented. 

Transnissicn losses 
due to outgassing 

5.2.6 


X 



Ko data available to sub- 
stantiate collector 
meets requirements 

Chemical compatibility 
of Components 

5.3 

X 

r 

i 


Design 

Analysis 


Components involving 
mov parts 

5.4 ^ 

X 



Test 

Design 

Pevievi 


Accessibility for 
maintenance 

6.1 

X 



Design 

Review 

Site design review 
required 

rnstallation» 
Operation and 
Maintenance 
Manual 

6.2 

X 



Design 

Data 

Brochu re 
Review 


Repair and Service 
Personnel 

6.3 

X 



Design 
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IPC REQUIREMENT 

IPC 

NO. 

D'iSlgn ■ , 

7.1 

Aoi-tiuate Space 

7.2 

Functioning of 
D.vell ing/Factlity Site 

7.3 

Interference wi th 
Mechanical Operation 

8.1 

Mechanical and 
Electrical Functioning 
of Dwelling and Site 

8.2 

Mechanical and 
Electrical Functioning 
of Connectors 

8.3 

Structural Integrity 

9.1 

Structural Integrity 
of Dwelling 

9.2 


MEETS 

irc 

YES 

ho 



EV/\LUATION 

METHOD 
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APPEriDIX II 

SYSTEM PERF0PJ1ANCE AfiALYSlS Sl/r^ARY 
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ORIGINAL PAGE IS 
OF POOR QUALFIY 


PERF0R.‘‘1ANCE ANALYSIS SUMMARY 


The perfonrance testing of SINS Prototype Systcin 3, in the MSFC Solar 
Heating and Cooling Test Facility, resulted in the follcwinvj significant 
findings: 

0 SIMS Prototype System 3, based on test data projected to 
Nashville, Tennessee v-;eather data, will provide 30“*^ of tne 
82 X 10^ BTU design heating load. 

0 The nonral electrical energy required to drive the solar 
portion of the system was .6 Ka*. 

0 . The flovf distribution manifolds v.ore effective in producing 
thermal stratification in solar storage. 

0 A single-tank solar domestic water hooter has d.monstrated to 
be a viatic design option. , 

0 SIMS Prototype System 3 was Judged suitable for field installation. 
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INTERIM PERFORMANCE CRITERIA DEVIATION APPROVAL REQUEST 






2. D*i* 

3. Prepared Oy 

7/26/76 

D. Linton 

7. Sysicm S/N 

0. Syuem Coatrjc(of 


Sunworks Inc. 

^\. if'C 

12. Approved Uy {IDMI 


4. OrydniijttOn 


0. IPC DcviJtian 


5. SyitemTypt 

Flat Plate Collector 


No flow temperature operatinc conditiors 


13. Ap|>r«i«vJ Qy (MSFC) 


14. DJtO Approved (MSKC) 


I The Veadoicstates that the collector core can withstand temperatures of 400° F without rupture. The no flow 
I absorber temperature with 300 Btu/Hr ft incident insiilation could be as high as 490^. 





INTERIM PERFORMANCE CRITERIA DEVIATION APPROVAL REQUEST 


1. NurnlMT 

2. Oau 

7/Z6/76 

3. Prspared Uy 
D. Linton 

4. OrgaoiZaiton 

5. Cystam Typa 

Flat yiat^ 

G. S/»i«m Modkl No. 

7. Syitiiin S/N 

0. Sytimit Coiitr.Ktor 

9. IPC Oitvijtiiin 



10. IPCNwmUr 

11. M’C Para*jr«t>h 

2.2.5 

12. Approved Oy U0M| 

13. Approved Dy 


14. Data Approved (MSFC) 


IS. D«*cnptM>M of 0««Mtion 


A.he vci^or stAt^s that the collector core is capable of withstanding one inch of water, air pressure, 
and 400 F temperature without rupture. Therm flow temperature could be higher. 


cr* 


IS. Prsbitys Css>s 




)7 


> 




*rf 



• 







• 

18. OavaiKM OitpeaiCio* 

. 
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INTERIM KREORMANCE CRITERIA DEVIATION APPROVAL REQUEST 


1. Report Numlitr 

2. Odio 

7/26/76 

1 . ' ”i 

0 . PruparcU by 

D. Linton 

4. Ori|4niuGoi> 

5. System Type 

Flat Plate Collector 

G. Syat«m Model No, 

7. SyitcmS/N 

0. Syi*c«ii Ooiitr.^ccor 
Sunworks Inc. 

0. lt*C Dvvuti«/n 

Ultimate Local Combinations 

10. IPCNuMiUr 

mniiH 

1^. Approved Uy (IQM) 

U. Approvvd Uy (Mt^rC) 


14. Data Approved IMSHCl 


IS. O«scfipiiof» 9 I 0«vijiioA, 


O 


16. Prgtubli 


17. IUmniHu 


10. OvvwiMNi DiipOMlkia 













INTERIM PERFORIWIANCE CRITERIA DEVIATION APPROVAL REQUEST 


1. Report Numb«r 

2. Dot* 

7/26/76 

G. Syilem r*1o<l«l No. 

7. SyKCm S/N 

10. IPC NuM)L«r 

11. li'C Pitru^r^ph 
5 .1 & 5.1.1 
5. 2 & 5.2.1 


3. Prup^rcd Oy 
O. Liinton 

B. Syi(cin CuutrJCtor 

Sunwork^ Inc. 
12. Approved Uy 


4. OruJnilJtion 


5. SylternTyno 

Flat Plate Collector 


3. IPC UwiatlMH 

Effects of External Environment 


13. Ap'irovcd Cy ('ill^rC) 


14. Ojta ApproviiJ (MSFC) 


11>. Oeteriptiuii of 0«*ijt)vn 


The vendor states that the coUe<2or can withstand temperatures of 400 F. The no flow absorber' 
temperature with 300 Btu/Hr ft. incident insolation could be as high as 490°F. Also, no data 
' was provided in the data package to evaluate the effects of prolonged exposure to sunlight. 


1C. rrob.*bt« CmiM 


17. fUriHKlu 


1C. DcyijiioA DitpOftition 
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OF P0(JR QUALITY 


Si:‘:» PROTOTYPE 
SPARE FARTS LIET 


ITEM 


Sunworkj Liquid Type Colloctor 
(Model LAI 001 A) 


rec'JIreo 


HAZARDS ANALYSIS 
PROTOTYPE SYSTEM DESIGN 3 
SOLAR HEATING AliD HOT WATER 


February 1977 
DRL 501-18 
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PKivrorvi’i: svstim Nt >. j ii,\ '^\::i)s i 

A hazards analysis was rcrformod to «k*flne hazards or undesired events 
relative to the Systen ) design, to Identify the safety requirement to eliminate 
hazard and to Indicate the means of compliance with each safety requirement. 

No residual hazards have been identified and no failure modes have been identified 
which would contribute to the occurrence of a personnel hazard. All potential 
hazards identified are minor level. The use of standard of f -the^'shelf hardware 
minimizes hazards to personnel and equipment. A summary of the hazards analysis 
lesults follows. 
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HAZARD data SUMMARY 


Areas of Consideration 

Safety Requirement 

Hazard/Undesired Event 

Means of Compliance 

Mechanical Protection 

o Mechanical Hazards 

o Injury due to pinch or 

o All operator and sevvlce area 


not significantly 

sharp edges. 

edges rounded. 


greater than conven- 




tional residence. 

o Short circuits due to 

o Design does not present unusual 



wire abrasion. 

or unique mechanical hazards . 



o Mechanical damage due 

o Drawings provided with sufficient 



to faulty installation. 

design detail and notes CO high- 




light proper installation. 



o Mechanical daioage due to 

o Drawings provided with sufficient 



migration of components 

design detail and notes Co high* 



during operation. 

light proper installation. 



o Rotating. Equipment 

o DUU pumps have all rotating parts 




protected. 



Q Humidity and fungus 

o All equipment mounted within the 




residence. 

Prlnary Voltages 

o Section 516 and 616 

o Personnel Shock 

o Controllers U.L. listed. 


NFS (4900.1 and 


O 


4910.1). ' 


o All external metal parts ^ sur* 




faces and shields to be at P 


o Part £ of ANSI A119.1 


electrical grourd. 5 

0 



o Equipment damage due to 

0 UL approved 13A circuit breaker. <2 



short circuit or over* 

> 



load. 

-* 

Secondary Voltages 


o Short between primary 

o Transformer isolation and physi* 



and secondary circuits. 

cal separation between primary 




and secondary circuits. UL 




approved . 
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KAZAKH DATA SUMMARY (CONT) 


Areas cf Consideration 

Safecj* Requirement 

Hazard/Undesired Event 

• 

Means of Compliance , 

I 

IlIco t romagnec Ic 

o Maintain circuit 

o Interference between 
power, data and control 
functions. 

i 

o Sensor and control wires sepa- 
rated. Sensor inputs are pro- | 
tected by ground vires for each | 
channel, | 

Fire Safety 

o Use materials which 
do not present a fire 
hazard significantly 
greater than con- 
vential systems. 

o Proper clearance and 
venting of elevated 
temperature surface. 

o Flaiamabllity of materials 

' 

o Used conventional components c- 
proven. safety. . 

1 

o UL recognized components . | 

o All elevated temperature 
surfaces and pipes fully in** 
sulated » 


o Emergency egress and 
access not be less 
than convenclooal 
system. 

o Occupant entrapment 

0 Conventional design criteria 1 

met for egress and access. i 

Convenient and accessible i 

equipment location. j 


O Identified and 

accessible main shut* 
off valves. 

o Difficulty In terminating 
system operation or 
Isolating failure. 

0 Main shutoff valves and svltchesj 
are clearly labeled and easily ‘ 
accessible. ' 

Pressure Vessels 

o ASME code for unflred 
pressure vessels* 

o Over pressurization, 
o Mechanical rupture, 
o Over temperature. 

j 

o Proper sized relief valves i 

used on all pressurized 
vessels. 

0 High temperature limit controls. 
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